Estimation of kinetic parameters of neutrophilic, eosinophilic, and basophilic granulocytes in human blood.
Two hematologically normal patients with glioblastoma and six patients with chronic lymphocytic leukemia received continuous 3H-thymidine infusions for 3--10 days. In autoradiographs of blood cell smears taken for 25 days or more after the beginning of 3H-thymidine administration the labeling index and the labeling intensity of granulocytes were determined. A sufficiently high labeling intensity, i.e. a sufficiently long autoradiographic exposure time was found to be critical for obtaining valid and reproducible results. On the basis of certain assumptions discussed in detail, complete labeling of cells with 3H-thymidine followed by autoradiographic evaluation and mathematical analysis of the labeling patterns seems to be a suitable method for estimation of kinetic parameters of postmitotic granulocytes in vivo. The mean intramedullary maturation and storage time was observed to be 115 +/- 7 h or neutrophils, 103 +/- 4 h for eosinophils and 103 +/- 11 h for basophils. The mean relative inflow rate into the blood (or relative turnover rate in the blood) was found to be 4.2 +/- 0.4/h for neutrophils, 4.0 +/- 0.4%/h for eosinophils and 1.2 +/- 0.3%/h for basophils. The mean blood transit time (or blood sojourn time) was estimated to be 25 +/- 2 h or neutrophils, 26 +/- 3 h for eosinophils and 89 +/- 21 h for basophils. Accordingly the half lifes (T 1/2) of granulocytes in the blood were 17.3 +/- 1.4 h for neutrophils, 18.0 +/- 2.1 for eosinophils and 62 +/- 15 h for basophils. Under the quasi steady state conditions of this study the kinetics of granulocytes in the present CLL patients appeared to be normal, despite a marked lymphocytic infiltration of the bone marrow. The apparent discrepancy between these findings and the data obtained with autotransfusion of DFP-labeled granulocytes is discussed.